In vitro protection of 3-nitropropionic acid-induced toxicity of astrocytes by basic fibroblast growth factor and thrombin.
The protective action of basic fibroblast growth factor (bFGF) and thrombin on cultured cortical astrocytes in vitro to the toxic effects of 3-nitropropionic acid (3-NPA) was examined. 3-NPA produced concentration- and time-dependent astrocyte loss as indicated by decrease in the number of glial fibrillary acidic protein (GFAP) positive cells and increase in lactate dehydrogenase (LDH) level of the culture medium. The 3-NPA-induced cellular loss was apparent within 12 h and was maximal at 24 h. The presence of bFGF (10 ng/ml) by itself increased the number of astrocytes at various time intervals, and attenuated the 3-NPA-induced cell loss significantly at various concentrations (0.017-1.7 mM), in 24 and 48 h of exposure. Lower concentrations of thrombin (up to 1 nM) had no effect on the number of astrocytes but higher concentrations (10-100 nM) produced greater cell loss. Thrombin (1 nM) prevented the 3-NPA-induced decrease in GFAP positive cells at both 24 and 48 h intervals. This was further substantiated by the fact that thrombin as low as 0.01 nM attenuated the 3-NPA-induced increase of LDH activity at 24 and 48 h exposure times. But, with 1 nM of thrombin, the attenuation of the LDH activity was seen only at 24 h. The results indicate that 3-NPA produced acute astrocyte toxicity and was attenuated by bFGF and lower concentrations of thrombin.